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(54) Coating composition for a protecting layer for image recording materials 

(57) The present invention is a coating composition 
comprising a water insoluble polymer having a Tg less 
than 25 °C and comprising 75 to 100 weight percent of 
the monomer having the following formula: 




wherein: X is selected from the group consisting of -CI, 
-F, or -CN, and Y is each independently selected from 
the group consisting of H, CI, F, CN. CF 3 , CH 3 , C 2 H 5 , rv 
C 3 H 7 , iso-C 3 H7, n-C 4 H 9 , n-C 5 H u , n-C 6 H 13 , OCH 3 , 
OC 2 H 5> phenyl, C 6 F 5 , C 6 CI 5 , CH 2 CI, CH 2 F, a, F, CN, 
CF 3 , C 2 F 5 , n-C 3 F 7 , iso- C 3 F 7 ,OCF 3> OC 2 F 5 , OC 3 F 7 , 
C(CF 3 ) 3 , CH 2 (CF 3 ), CH(CF 3 ) 2 , -COCF 3 , COC 2 F 5 , 
< COCH 3 , COC 2 H 5 . 
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Description 

[0001] The present invention relates to image recording materials. More particularly the present invention discloses 
a protective overcoat, which provides excellent scratch and fingerprint resistance, water resistance and gloss to image 
5 recording materials. 

[0002] Gelatin or other hydrophilic polymers are commonly used as binders in image recording materials such as 
silver-based photographic materials and ink-jet receivers. These products are known to be very swellable when in con- 
tact with water. The swelling property is essential in order to accomplish photographic processing chemistry or to 
absorb ink to generate images. However, the same property also inhibits end users from fully enjoying the product, such 
10 as handling without worry about spilling drinks or leaving fingerprints, or having to keep negatives or prints in envelopes 
or storage sleeves in order to avoid scratches. 

[0003] The concept of applying a colloidal suspension to moist film or print material at the end of photographic 
processing has been disclosed in U.S. Pat. No. 2,173,480 (1939). However, since the best way to use this technology 
is to implement it in currently existing photofinishing equipment and laboratories, useful inventions must focus on mate- 

15 rial compositions that will best fit in with current photofinishing systems. Teachings on various methods and apparatus 
for applying a controlled amount of material on the silver-based photographic materials during photographic processing 
have been filed: U.S. Pat. No. 5,984,539, U.S. Pat. No. 5,905,924 and U.S. Pat. No. 5,875,370. 
[0004] The temperature and residence time of photographic materials in the drying section of photofinishing trade 
equipment vary from 50 °C to 70°C and from 30 seconds to 2.5 minutes. The actual temperature of gelatin coating dur- 

20 ing drying is much lower than the temperature set for the dryer due to the evaporation of water. In addition, it is neces- 
sary to be free of volatile organic compound (VOC) in the formulation in order to be user and environment friendly. 
Under these stringent requirements, it appears that an aqueous colloidal dispersion of water insoluble polymeric mate- 
rials is the only appropriate system for this technology. Water soluble materials will not provide any water resistance 
property. 

25 [0005] U.S. Pat. No. 2,71 9,791 describes the use of an aqueous dispersion of organic plastic material, which yields 
a water impermeable coating on drying. However, it is known that when dispersions of low Tg material (Tg<25 °C) are 
used to obtain a water resistant protective coating, the surface of the protective coating has an undesirable tacky char- 
acteristic, which generally degrades other physical properties in customers hands, such as print blocking, fingerprinting, 
dust attraction and high scratch propensity. When dispersions of high Tg materials (Tg>25°C) are used, it is not possi- 

30 ble to form a continuous water resistance layer on the prints under the drying condition described above. U.S. Pat. No. 
2,751 ,315 also describes the use of aqueous dispersion of copolymer materials. It was recognized in the patent that the 
low Tg materials were not quite suitable and therefore higher Tg polymer in combination with a high-boiling-point 
organic cosolvent was used in order to form a water resistant protective coating. However, the organic solvent that is 
released from the formulation during drying creates an environmental concern if used in the current photofinishing lab- 

35 oratories with high throughput. U.S. Pat No. 2,956,877 describes the method of applying a solution that would solubilize 
the processing reagents from the photographic materials as well as forming a protective coating on its surface. The dis- 
advantage of this approach is that not only can the acid groups on the polymer degrade the water resistant property of 
the final protective layer, but also the organic solvent required in the formulation is, again, not suitable for high volume 
photofinishing laboratories. 

40 [0006] A series of patents describes the application of UV-polymerizable monomers and oligomers on imaged pho- 
tographic materials followed by UV exposure to cure the formulation in order to obtain a crosslinked durable protective 
layer, e.g. U.S. Patent Nos. 4,092, 1 73, 4, 1 71 ,979, 4,333,998 and 4,426,431 . The major concern for this type of technol- 
ogy is that the use of highly toxic multi-functional monomer compounds in the formulation prevents it from being envi- 
ronmentally and user friendly, and the relatively short shelf life of the coating solutions. 

45 [0007] U.S. Pat. No. 5,376,434 describes the use of at least two resins in the protective overcoat layer of a photo- 
graphic print, at least one first resin having a glass transition temperature (Tg) of not less than 80°C, and at least one 
second resin having a Tg of 0°C to 30°C, wherein an arithmetic mean of the glass transition temperatures of said first 
resin and said second resin is 30°C to 70°C. The patent teaches the use of the high Tg resin to reduce the stickiness 
of the overcoat due to the low Tg material. 

so [0008] U.S. Pat. No. Patent 5,447,832 describes coating compositions for imaging elements comprising aqueous- 
based mixtures of lower Tg, film-forming polymeric particles and higher-Tg ( non-film-forming polymeric particles. The 
film-forming particles provide continuous film formation and the non-film-forming particles comprising glassy polymers 
provide resistance to tackiness, blocking, ferrotyping, abrasion and scratching. 

[0009] While recognizing the above-mentioned benefits of two-component aqueous dispersions cited in U.S. Pat. 
55 Nos. 5,376,434, 5,447,832, and 5,952,130 further disclosed preferred substituents on the high and low Tg components 
in two-latex formulations in order to obtain improved fingerprint resistance. . Most preferred monomers are acrylonitrile, 
methacrylonitrile, vinylidene chloride and vinyfidene fluoride. U.S. Pat. No. 5,952,130 further describes the use of a 
combination of at least two aqueous colloidal dispersions of water insoluble polymeric materials for protective overcoat 
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of silver halide photographic prints, at least one has Tg less than 25 °C and at least one has Tg equal to or greater than 
25°C. The low Tg material comprises 20% to 95% by weight of the total material laydown, and the high Tg material com- 
prises 5% to 80% by weight of the total material laydown. Furthermore, to provide fingerprint resistance, at least one of 
the materials used in the combination, regardless of its Tg, contains one or more comonomers of that invention (see 
5 formula (1 ) below) at 20% to 1 00% by weight based on the total monomers, 



wherein: X is selected from the group consisting of CI, F or CN, and Y is each independently selected from the group 
15 consisting of H, CI, F, CN, CF 3 , CH 3 , C 2 H 5 , n-C 3 H 7 , iso-C 3 H 7 , n-C 4 H 9 , n-C 5 H 11t n-C 6 H 13 , OCH 3 , OC 2 H 5 , phenyl, C 6 F 5 , 
C 6 C1 5 , CH 2 CI, CH 2 F, C 2 F 5 , n-C 3 F 7 , iso-C 3 F 7 , OCF 3 , OC 2 F 5 , OC 3 F 7 , C(CF 3 ) 3 , CH 2 (CF 3 ), CH(CF 3 ) 2 , COCF 3 , COC 2 F 5 , 
COCH 3 , COC 2 H 5 . 

[0010] The preferred monomers of formula (1) of this invention are acrylonitrile, methacrylonitrile, vinylidene chlo- 
ride, vinylidene fluoride, vinylidene cyanide, vinyl chloride, vinyl fluoride, tetrafluoroethylene, hexafluoropropylene, per- 
20 fluoropropyl vinyl ether, substituted acrylonitriles including 2-ethylacrylonitrile, 2-n-propylacrylonitrile, 2- 
isopropylacrylonitrile, 2-n-butylacrylonitrile, 2-n-hexylacrytonitrile, 2-trifluoromethylacrylonitrile, 2-cyanoacrylonitrile, 2- 
chloroacrylonitrile, 2-bromoacrylonitrile,2-ethoxyacrylonitrile, cis-3-methoxyacrylonitrile, cis-3-ethoxyacrylonitrile 2- 
acetoxyacrylonitrile, fumaronitrile, maleonitrile. Most preferred monomers are acrylonitrile, vinylidene chloride, and 
methacrylonitrile. 

25 [001 1] The use of high Tg material, however, requires additional mixing during manufacturing of the formulation and 
tends to reduce the gloss of the image recording materials, and thus is undesirable. Therefore, there is need for novel 
classes of polymeric materials to protect silver-based photographic materials and ink-jet receiver materials, which do 
not need the combination of high and low Tg latices to fulfill the requirements of water resistance, fingerprint resistance, 
durability and high gloss while also providing resistance to blocking, tackiness and ferrotyping. 

30 [0012] In the present invention, a class of low Tg polymer latices is identified which fulfills the requirements of film 
formation, high gloss, excellent dry and wet scratch resistance, water, oil and fingerprint resistance and low tackiness 
without the use of a high Tg polymer latex. The polymer latex of this invention consists 75% to 100%, preferably 80% 
to 95%, of the ethylenically unsaturated monomers defined in Formula (1). The Tg of the polymer is equal to or less than 
30°C. 



wherein: X is selected from the group consisting of CI, F or CN, and Y is each independently selected from the group 
45 consisting of H, CI, F, CN, CF 3 , CH 3 , C 2 H 5 , n-C 3 H 7 , iso-C 3 H 7 , n-C 4 Hg, rvC 5 H 1lt n-C 6 H 13 , OCH 3 , OC 2 H 6 , phenyl, C 6 F 5 , 
C 6 CI 5 , CH 2 CI, CH 2 F, C 2 F 5 , n-C 3 F 7 , iso-C 3 F 7 , OCF 3 , OC 2 F 5 , OC 3 F 7 , CfCF^, CH 2 (CF& CHfCF^, COCF 3 , COC 2 F 5 , 
COCH 3 , COC 2 H 5 . 

[0013] The preferred monomers of formula (1) of this invention are acrylonitrile, methacrylonitrile, vinylidene chlo- 
ride, vinylidene fluoride, vinylidene cyanide, vinyl chloride, vinyl fluoride, tetrafluoroethylene, hexafluoropropylene, per- 

so fluoropropyl vinyl ether, substituted acrylonitriles including 2-ethylacrylonitrile, 2-n-propylacrylonitrile, 2- 
isopropylacrylonitrile, 2-rvbutylacrylonitrile, 2-rhhexylacrytonitrile, 2-trifluoromethylacrylonitrile, 2-cyanoacrylonitrile, 2- 
chloroacrylonitrile, 2-bromoacrytonitrile,2^trK>x^ cis-3-methoxyacrylonitrile, cis-3-ethoxyacrylonitrile 2- 

acetoxyacrylonitrile, fumaronitrile, maleonitrile. Most preferred monomers vinylidene chloride, vinyl chloride, acryloni- 
trile, methacrylonitrile, and vinylidene fluoride. 

55 [0014] A feature of this invention is its ability to form a coating film at modest drying temperatures without being 
tacky on handling. The material composition described herein is a colloidal dispersion of water insoluble polymeric 
materials having a glass transition temperature equal to or less than 30°C. 

[0015] The present invention offers, from a single-component, non-cross-linked system, a unique combination of 
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resistance to oil and water-based spills, resistance to fingerprints, resistance to high temperature and high humidity 
blocking, and wipeable photographic, ink-jet and other image recording materials. 

[001 6] The present invention describes a material formulation free of volatile organic compounds or solvents that is 
applied to an image-recording product after image formation to form a water resistant, scratch resistant, and fingerprint 

5 resistant durable overcoat. More importantly, the difference between this invention and U.S. Pat. Nos. 5,376,434 and 
5,477,832 is the elimination of the use of high Tg particles in the formula without having the tackiness concern in han- 
dling the image recording materials. The material composition described in the present invention is a colloidal disper- 
sion of water insoluble polymeric materials having glass transition temperature lower than 30°C. The polymer of this 
invention consists of 75% to 100%, and more preferably 80% to 95%, of the ethylenically unsaturated monomers 

10 defined in Formula (1). 



wherein: X is selected from the group consisting of CI, F or CN, and Y is each independently selected from the group 
20 consisting of H, CI, F, CN, CF 3 , CH 3 , C 2 H 5 , n-C 3 H 7 , iso-C 3 H 7 , n-C 4 H 9 , n-CgH^, n-C 6 H 13 , OCH 3 , OC 2 H 5 , phenyl, C 6 F 5 , 
C 6 CI 5 , CH 2 CI, CH 2 F, C 2 F 5 , n-C 3 F 7 , iso-C 3 F 7> OCF 3 , OC 2 F 5 , OC 3 F 7 , C(CF 3 ) 3 , CH 2 (CF 3 ), CH(CF 3 ) 2 , COCF 3 , COC 2 F 5 , 
COCH 3 , COC 2 H 5 . 

[0017] The preferred monomers of formula (1) of this invention are acrylonitrile, methacrylonitrile, vinylidene chlo- 
ride, vinylidene fluoride, vinylidene cyanide, vinyl chloride, vinyl fluoride, tetrafluoroethylene, hexafluoropropylene, per- 

25 fluoropropyl vinyl ether, substituted acrylonitriles- including 2-ethylacrylonitrile, 2-n-propylacrylonitrile, 2- 
isopropylacrylonitrile, 2-rvbutyiacrylonitrile, 2-n-hexylacrylonitrile, 2-trifluoromethylacrylonitrile, 2-cyanoacrylonitrile, 2- 
chloroacrylonitrile, 2-bromoacrylonitrile,2-ethoxyacrylonitrile, cis-3-methoxyacryionitrile, cis-3-ethoxyacrylonitrile 2- 
acetoxyacrylonitrile, fumaronitrile, maleonitrile. Most preferred monomers vinylidene chloride, vinyl chloride, acryloni- 
trile, methacrylonitrile, and vinylidene fluoride. 

30 [0018] The monomers defined in Formula (1) can be copolymerized with other monomers in order to adjust their 
physical properties, such as particle size, latex stability, Tg, water resistance, dry and wet scratch resistance, and fin- 
gerprint resistance. Examples of ethylenically unsaturated monomers which can be copolymerized with monomers 
defined in formula (1) include carboxylic acids, for example, acrylic acid, alpha-chloroacrylic acid, alpha-alkylacrylic 
acids (such as methacrylic acid, etc.), ethylenic unsaturated salts of sulfonate or sulfate (such as sodium acrylamide- 

35 2-methylpropane-sulfbnate, sodium vinylbenzenesulfonate, potassium vinylbenzylsulfonate, sodium vinylsulfonate), 
esters or amides derived from acrylic and methacrylic acid (for example, acrylamide, methacrylamide, n-butylacryla- 
mide, t-butyiacryiamide, diacetone acrylamide, methyl acrylate, ethyl acrylate, n-propyl acrylate, n-butyt acrylate, tert- 
butyl acrylate, iso-butyl acrylate, 2-ethylhexyl acrylate, n-octyl acrylate, lauryi acrylate, methyl methacrylate, ethyl meth- 
acrylate, n-butyl methacrylate, beta-hydroxy methacrylate, etc.), hydroxyalky esters or amides derived from acrylic and 

40 methacrylic acid (for example, 2-hydroxyethylacrylate, 2-hydroxyethylmethacrylate, 2-hydroxypropylacrylate, 2-hydrox- 
ypropylmethacrylate, 4-hydroxybutyl methacrylate, 4-hydroxyphenyl methacrylate, 3- hydroxypropyl methacrylate, 2- 
(caprolactone)ethyl methacrylate, polyethyleneglycol methacrylate, vinyl esters (for example, vinyl acetate, vinyl propi- 
onate, viny! laurate, etc.), acrylonitrile, methacrylonitrile, aromatic vinyl compounds (for example, styrene and deriva- 
tives thereof (for example, vinyl toluene, divinyl benzene, vinyl acetophenone, sulfostyrene, etc.), itaconic acid, 

45 citraconic acid, crotonic acid, vinylidene chloride, vinyl alkyl ethers (for example, vinyl ethyl ether, etc.), esters of maleic 
acid, N-vinyl-2-pyrrolidone, N-vinylpyridine, 2- or 4-vinytpyridine, and difunctional crosslinking monomers (for example, 
divinyl benzene, ethyleneglycol dimethacrylate, ethyleneglycol diacrylate, diethyleneglycol diacrylate, diethyleneglycol 
dimethacrylate, triethyleneglycol diacrylate, triethyleneglycol dimethacrylate, tetraethyleneglycol diacrylate, tetraethyl- 
eneglycol dimethacrylate, 1 ,4-butanediol diacrylate, 1 ,6-hexanediol diacrylate, 1 ,9-nonanediol diacrylate, neopentyl 

50 glycol diacrylate, tripropylene glycol diacrylate, 1 -acryloxy-3-methacryloxy glycerol, trimethylolpropane triacrylate, pen- 
taerythritoi triacrylate, glycerol propoxy triacrylate, pentaerythritol tetraacrylate) etc. Of these monomers, esters of 
acrylic acid, esters of methacrylic acid, and esters of maleic acid are particularly preferred. 

[0019] Two or more ethylenically unsaturated monomers can be used together. For example, a combination of 
methyl acrylate and butyl acrylate, ethyl acrylate and itaconic acid, hydroxyethylacrylate and ethylacrylate, methyl acr- 
55 ylate and ethyl actylate, etc., can be used. 

[0020] The polymer of this invention can be prepared by emulsion polymerization or solution polymerization tech- 
nique. Emulsion polymerization is preferred. Emulsion polymerization is well known in the art and is described, for 
example, in J. L. Gardon, "Emulsion Polymerization", Chapter 6 in "Polymerization Processes" edited by C. E. Schild- 
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knecht and I. Skeist, published by Wiley and Sons, Inc. New York, 1977. Examples of the chemical initiators which may 
be used include a thermally decomposable initiator, for example, a persulfate (such as ammonium persulfate, potas- 
sium persutfate, sodium persulfate), hydrogen peroxide, 4,4'-azobis(4-cyanovaleric acid), and redox initiators such as 
hydrogen peroxide-iron(ll) salt, potassium persulfate-sodium hydrogensulfate, potassium persulfate-sodium metabi- 

5 sulfite, potassium persulfate-sodium hydrogen bisulfite, cerium salt-alcohol, etc. Emulsifiers which may be used in the 
emulsion polymerization include soap, a sulfonate(for example, sodium N-methyl-N-oleoyltaurate, sodium dodecylben- 
zene sulfonate alpha-olefin sulfonate, diphenyloxide disulfonate, naphthalene sulfonate.sulfosuccinates and sulfosucci- 
namates, polyether sulfonate, alkyl polyether sulfonate, alkylarylpolyether sulfonate, etc.), a sulfate (for example, 
sodium dodecyl sulfate), a phosphate (for example, nonylphenol ethoxylate phosphate, linear alcohol alkoxylate phos- 

10 phate, alkylphenol ethoxylate phosphate, phenol ethoxylate), a cationic compound (for example, cetyl trirnethytammo- 
nium bromide, hexadecyl trimethylammonium bromide, etc.), an amphoteric compound and a high molecular weight 
protective colloid(for example, polyvinyl alcohol, polyacrylic acid, gelatin, etc.). Specific examples and functions of the 
emulsifiers are described in J. L Gardon, "Emulsion Polymerization", Chapter 6 in "Polymerization Processes" edited 
by C. E. Schildknecht and I. Skeist, published by Wiley and Sons, Inc., New York, 1977 and references contained 

75 therein. 

[0021] The average particle size of the latex dispersion can be from 20 nm to 250 nm. The dry laydown of the total 
materials on the surface of the photographic product can be from 30 mg/sq.ft. to 600 mg/sq.ft. Other components com- 
monly used in image recording materials or photographic processing solutions, such as biocides, spreading aids (sur- 
factants), lubricants and waxes can also be incorporated in the formulation as needed. The concentration of the 
20 formulation can be from 1 % solids to 70% solids depending on the thickness of the protective layer one wishes to apply, 
the machine speed, the dryer efficiency and other factors that may affect the solution uptake by the image recording 
materials. 

[0022] Imaged photographic elements are among the image recording materials protected in accordance with this 
invention. Typically, the exemplified elements are derived from silver halide photographic elements that can be black 

25 and white elements (for example, those which yield a silver image or those which yield a neutral tone image from a mix- 
ture of dye forming couplers), single color elements or multicolor elements. Multicolor elements typically contain dye 
image-forming units sensitive to each of the three primary regions of the spectrum. The imaged elements can be 
imaged elements which are viewed by transmission, such a negative film images, reversal film images and motion pic- 
ture prints or they can be imaged elements that are viewed by reflection, such as paper prints. Because of the amount 

30 of handling that can occur with paper prints and motion picture prints, they are preferred imaged elements for use in this 
invention. 

[0023] The photographic elements in which the images to be protected are formed can have the structures and 
components shown in Research Disclosure 37038. Specific photographic elements can be those shown on pages 96- 
98 of Research Disclosure 37038 as Color Paper Elements 1 and 2. A typical multicolor photographic element com- 

35 prises a support bearing a cyan dye image-forming unit comprised of at least one red-sensitive silver halide emulsion 
layer having associated therewith at least one cyan dye-forming coupler, a magenta dye image-forming unit comprising 
at least one green-sensitive silver halide emulsion layer having associated therewith at least one magenta dye-forming 
coupler, and a yellow dye image-forming unit comprising at least one blue-sensitive silver halide emulsion layer having 
associated therewith at least one yellow dye-forming coupler. The element can contain additional layers, such as filter 

40 layers, interiayers, overcoat layers, subbing layers, and the like. All of these can be coated on a support which can be 
transparent (for example, a film support) or reflective (for example, a paper support). Support bases that can be used 
include both transparent bases, such as those prepared from polyethylene terephthalate, polyethylene naphthaiate, cel- 
lulosics, such as cellulose acetate, cellulose diacetate, cellulose triacetate, and reflective bases such as paper, coated 
papers, melt-extrusion-coated paper, and laminated papers, such as those described in U.S. Pat. Nos. 5,853,965; 

45 5,866,282; 5,874,205; 5,888,643; 5,888,681; 5,888,683; and 5,888,714. Photographic elements protected in accord- 
ance with the present invention may also include a magnetic recoralng material as described in Research Disclosure. 
Item 34390, November 1992, or a transparent magnetic recording layer such as a layer containing magnetic particles 
on the underside of a transparent support as described in U.S. Pat Nos. 4,279,945 and 4,302,523. 
[0024] Suitable silver halide emulsions and their preparation, as well as methods of chemical and spectral sensiti- 

50 zation, are described in Sections I through V of Research Disclosure 37038. Color materials and development modifiers 
are described in Sections V through XX of Research Disclosure 37038. Vehicles are described in Section II of Research 
Disclosure 37038, and various additives such as brighteners, antifoggants, stabilizers, light absorbing and scattering 
materials, hardeners, coating aids, plasticizers, lubricants and matting agents are described in Sections VI through X 
and XL through XIV of Research Disclosure 37038. Processing methods and agents are described in Sections XIX and 

55 XX of Research Disclosure 37038, and methods of exposure are described in Section XVI of Research Disclosure 
37038. 

[0025] Photographic elements typically provide the silver halide in the form of an emulsion. Photographic emulsions 
generally include a vehicle for coating the emulsion as a layer of .a photographic element. Useful vehicles include both 



5 



EP 1 069 471 A1 



naturally occurring substances such as proteins, protein derivatives, cellulose derivatives (e.g., cellulose esters), gelatin 
(e.g., alkali-treated gelatin such as cattle bone or hide gelatin, or acid treated gelatin such as pigskin gelatin), gelatin 
derivatives (e.g., acetylated gelatin, phthalated gelatin, and the like). Also useful as vehicles or vehicle extenders are 
hydrophilic water-permeable colloids. These include synthetic polymeric peptizers, carriers, and/or binders such as 
5 polyvinyl alcohol), polyvinyl lactams), acrylamide polymers, polyvinyl acetais, polymers of alkyl and sulfoalkyl acr- 
ylates and methacrylates, hydrolyzed polyvinyl acetates, polyamides, polyvinyl pyridine, methacrylamide copolymers, 
and the like. 

[0026] Photographic elements can be imagewise exposed using a variety of techniques. Typically exposure is to 
light in the visible region of the spectrum, and typically is of a live image through a lens. Exposure can also be to a 

10 stored image (such as a computer stored image) by means of light emitting devices (such as LEDs, CRTs, etc.). 

[0027] Images can be developed in photographic elements in any of a number of well known photographic proc- 
esses utilizing any of a number of well known processing compositions, described, for example, in T.H. James, editor, 
The Theory of the Photographic Process. 4th Edition, Macmillan, New York, 1977. In the case of processing a color 
negative element, the element is treated with a color developer (that is one which will form the colored image dyes with 

15 the color couplers), and then with an oxidizer and a solvent to remove silver and silver halide. In the case of processing 
a color reversal element or color paper element, the element is first treated with a black and white developer (that is, a 
developer which does not form colored dyes with the coupler compounds) followed by a treatment to render developa- 
ble unexposed silver halide (usually chemical or light fogging), followed by treatment with a color developer. Develop- 
ment is followed by bleach-fixing, to remove silver or silver halide, washing and drying. 

20 [0028] Photographic images may also be produced using ink-jet printing. This printing technology is reviewed in an 
article titled "Progress and Trends in Ink-Jet Printing Technology" by Hue P Le in the Journal of Imaging Science and 
Technology, Volume 42, Number 1 (January/February 1998), pp. 49-61. Essentially, ink droplets, typically in the volume 
range 1-100 picoliters, are ejected from a printhead to a receiver material on which the image is formed. The ink-jet 
printhead may be of the continuous or drop-on-demand varieties. Several physical mechanisms for drop ejection are 

25 known, but the currently most popular among these are thermal and piezoelectric. In the thermal mechanism, ink in the 
printhead is heated to form a water vapor bubble that expels one or more ink droplets out of the printhead toward the 
receiver. Representative thermal ink-jet printheads are described in, for example, U.S.Pat. No. 4,723, 1 29 of Endo et al. 
(Canon) and U.S. Pat. No. 4,490,728 of Vaught et al. (Hewlett Packard). In the piezoelectric mechanism, one or more 
droplets are expelled from the printhead by a physical deformation that accompanies a voltage change across a piezo- 

30 electric material forming a part of the printhead structure. Representative piezoelectric printheads are described in, for 
example, U.S. Pat. No. 4,459,601 of Howkins (Exxon) and U.S. Pat. No. 5,563,634 of Masahiro et al. (Seiko Epson). 
Ink-jet inks may be either aqueous- or organic solvent-based. Aqueous inks are preferred for printing in home, office 
and retail environments. In addition to water and one or more colorants, such as dyes or pigments, an aqueous ink typ- 
ically contains one or more humectants, which affect ink viscosity and volatility, one or more surfactants, which affect 

35 the wetting and penetrating properties of the ink, and a biocide, which extends the useful life of the ink. Aqueous inks 
may also contain many other ingredients, including metal ion chelating agents, pH buffers, defoamers, and dispersing 
agents. It is well known to improve the tone scale or bit depth of an image by using more than one ink density for each 
color. Representative ink-jet inks are described in, for example, U.S. Pat. No. 5,571 ,850 of Ma et al. (DuPont), U.S. Pat. 
No. 5, 560,770 of Yatake (Seiko Epson), and U.S. Pat. No. 5,738,716 of Santilli et al. (Eastman Kodak). Ink-jet receivers 

40 may be reflective, transparent, or of intermediate transparency (e.g., for day/night display materials). At minimum, an 
ink-jet receiver includes a support and an ink receiving layer. The simplest ink-jet receiver is plain paper, in which these 
two functions are combined. As a practical matter, more complex receiver structures are required for improved image 
quality and physical properties. Specifically formulated ink receiving layers coated on paper or other supports improve 
color density and dot resolution. Receiver composition and structure may also be modified to improve properties such 

45 as wettability, ink absorptivity, drying time, gloss, reduced image artifacts, waterfastness, and light and dark stability. 
Representative ink-jet receiver structures and compositions are described in, for example, U.S. Pat. No. 4,954,395 of 
Hasegawa et al. (Canon), U.S. Pat. No. 5,725,961 of Ozawa et al. (Seiko Epson), and U.S. Pat. No. 5,605,750 of 
Romano et al. (Eastman Kodak). 

[0029] The present invention is illustrated by the following examples. 

50 

Examples 

Characterizations of polymeric materials: 

55 Glass Transit ion Temperature and Melting Temperature 

[0030] Both glass transition temperature (Tg) and melting temperature (Tm) of the dry polymer material were deter- 
mined by differential scanning calorimetry (DSC), using a heating rate of 20°C/minute. Tg is defined herein as the inflec- 
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tion point of the glass transition and Tm is defined herein as the peak of the melting transition. 
Particle Size Measurement 

5 [0031] All particles were characterized by Photon Correlation Spectroscopy using a Zetasizer Model DTS5100 
manufactured by Malvern Instruments. Z-average particle sizes are reported. 

Material preparation: 

10 [0032] Polymers C1 to C11 are materials described in the prior art; C12 to C14 are polymers comprising 50% to 
70% of the preferred monomer of formula (1), and are therefore outside the preferred composition of this invention. Pol- 
ymers P1 to P14 are materials of this invention. 

CI 

15 

[0033] Joncryl™ HRC-1645, a water based styrene acrylic polymer latex, was purchased from SC Johnson Poly- 
mer at 40% solids, and used as received. Glass transition temperatures were 1 5°C and 80°C (quoted from SC Johnson 
literature), average particle size obtained from PCS was 163 nm. 

20 C2 

[0034] Joncryl™ 2161, a water based styrene acrylic polymer latex, was purchased from SC Johnson Polymer at 
48.5% solids, and used as received. Glass transition temperature was 90°C (quoted from SC Johnson literature), aver- 
age particle size obtained from PCS was 138 nm. 

25 

[0035] Joncryl™ 1603, a water based styrene acrylic polymer latex, was purchased from SC Johnson Polymer at 
40% solids, and used as received. Glass transition temperatures were 25°C and 80°C (quoted from SC Johnson liter- 
30 ature), average particle size obtained from PCS was 85 nm. 

£4 

[0036] Joncryf™SCX 2500, a water based styrene acrylic polymer latex, was purchased from SC Johnson Polymer 
35 at 43% solids, and used as received. Minimum film formation temperature was 8°C (quoted from SC Johnson litera- 
ture). 

C5 

40 [0037] Joncryl™ 1908, a water based styrene acrylic polymer latex, was purchased from SC Johnson Polymer at 
43% solids, and used as received. Minimum film formation temperature was greater than 80°C (quoted from SC John- 
son literature). 

C6 

45 

[0038] Joncryl™ SCX 2560, a water based styrene acrylic polymer latex, was purchased from SC Johnson Polymer 
at 45.6% solids, and used as received. Minimum film formation temperature was less than 5°C (quoted from SC John- 
son literature). 

so C7 AcrvlonitrileA/invlidene Chl oride/Acrvlic Acid (15/79/61 

[0039] To a 400 ml glass bottle was added in order: (1) 222.5g of de-mineralized water, degassed with nitrogen for 
10 minutes, (2) 1.35g of Triton ™-770, (3) 4.93g of acrylic acid, (4) 12.34g of acrytonitrile, (5) 64.96g of vinylidene chlo- 
ride, (6) 0.204g of potassium metabisuHate, and (7) 0. 1 02 potassium persulfate. The bottle was sealed and put in a turrv 
55 bier bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room 
temperature to remove residual volatile monomers. Glass transition temperature was 46°C as measured by DSC, aver- 
age particle size obtained from PCS was 97 nm. 
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C8 

[0040] Witcobond™W-234, an aqueous polyurethane dispersion purchased from Witco Chemical Co. at 30% sol- 
ids, used as received. Glass transition temperature was -39°C as measured by DSC, average particle size obtained 
5 from PCS was 26 nm. 

C9 Acrvlonitrile/Vinvliden e Chloride/ Acrvlic Acid (39/59/2) 

[0041] This material was prepared in a similar way as for sample C7, except the weight of each individual monomer 
10 was 32.07g of acrylonitrile, 48.52g of vinylidene chloride and 1 .64g of acrylic acid. Glass transition temperature was 79 
as measured by DSC, average particle size obtained from PCS was 85 nm. 

C10 Acrvlonitrile/2-Chloroethvl Acrvlate (20/80) 

15 [0042] A one-liter three-neck round-bottom reactor equipped with a condenser and mechanical stirrer was charged 
with 350 ml of de-ionized water and 0.83 grams of Rhodapex 1M CO-436 (58% solids). The reactor was immersed in a 
constant temperature bath at and purged with nitrogen for 30 minutes. 200 ml of de-ionized water, 0.83 grams of CO- 
436, 20.00g of acrylonitrile and 80.00g of 2-chloroethyl acrylate and 1.00g of sodium persulfate were mixed in a 500 ml 
flask and homogenized for one minute. The monomer mixture was fed to the reactor over 2.5 hours. After the monomer 

20 feeding was finished, the polymerization was continued for one hour at 80 °C. The latex was then cooled down and fil- 
tered. The % solids was 19.5% and the Z-average particle size was 68 nm. Glass transition temperature was 10°C as 
measured by DSC. 

C11 Acrvlonitrile/2-Chloroethvl Acrvlate/Acrvlic Acid (50/45/5) 

25 

[0043] Into a one-liter three-neck round-bottom reactor equipped with a condenser and mechanical stirrer was 
charged 350 ml of de-ionized water and 0.83 grams of Rhodapex™ CO-436 (58% solids). The reactor was immersed in 
a constant temperature bath at 80°C and purged with nitrogen for 30 minutes. 200 ml of de-ionized water, 0.83 grams 
of CO-436, 50.00 grams of acrylonitrile, 45.00g of 2-ch;oroethyl acrylate, 5.00g of acrylic acid and 1 .00g of sodium per- 
30 sulfate were mixed in a 500 ml flask and homogenized for one minute. The monomer mixture was fed to the reactor over 
2.5 hours. After the monomer feeding was finished, the polymerization was continued for one hour at 80 °C. The latex 
was then cooled down and filtered. The % solids was 1 2.0% and the Z-average particle size was 84 nm. Glass transition 
temperature was 49°C as measured by DSC. 

35 C12 Ethvl Acrvlate/Vinvlidene Chloride (30/70) 

[0044] 2700g of deionized water and 1 3.33g of Dowfax ™ 2EP were charged to a 3-neck 5-liter round-bottom flask 
equipped with a mechanical stirrer, dry ice condenser, and nitrogen inlet. The solution was immersed in a constant tem- 
perature bath at 35°C and purged with nitrogen for 30 minutes. 90g of ethyl acrylate, 21 Og of vinylidene chloride, 3g of 
40 sodium persulfate, 3g of sodium metabisulfite, and 0.05g of ferrous sulfate were charged to the reactor and polymerized 
for 12 hours. The residual vinylidene chloride was removed by raising the temperature to 50°C for one hour. The latex 
was then cooled and filtered. The % solids was 10.3%, and Z-average particle size was 29.7nm, Glass transition tem- 
perature was 23°C. 

45 C13 Ethyl Acrylate/Vinylidene Chloride (40/60) 

[0045] The polymerization procedure was the same* as C12 except 125g of ethyl acrylate and 191g of vinylidene 
chloride were used. The % solids was 10.8%, particle-fci'ze was 30.5nm and Tg was 18 °C as measured by DSC. 

50 C14 Ethvl AcrvlateA/inylidene Chloride (50/50) 

[0046] 2700g of deionized water and 1 5g of Rhodacal ™ A-246L ( Rhone- Poulenc) were charged to a 3-neck 5-liter 
round-bottom flask equipped with a mechanical stirrer, dry ice condenser, and nitrogen inlet. The solution was 
immersed in a constant temperature bath at 35°C and purged with nitrogen for 30 minutes. 150g of ethyl acrylate, 150g 
55 of vinylidene chloride, 3g of sodium persulfate, 3g of sodium metabisulfite, and 0.05g of ferrous sulfate were charged to 
the reactor and polymerized for 12 hours. The residual vinylidene chloride was removed by raising the temperature to 
50°C for one hour. The latex was then cooled and filtered. The % solids was 10.1%, particle size was 34.9nm and Tg 
was 14°C. 
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P1 2-Chloroethvl Acrvlate/Vinvlidene Chloride/ltaconic Acid (9/89/21 

[0047] To a 400 ml glass bottle, added in order: (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1.35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 7.40g 2-chloroethyl acrylate, (5) 73.18 of vinylidene 
5 chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a 
tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 1 5 minutes at room tem- 
perature to remove residual volatile monomers. Average particle size obtained from PCS was 1 03 nm and Tg was 14°C. 

P2 2-Chloroethvl Acrvlate/Vinvlidene Chloride/ltaconic Acid (12/86/21 

10 

[0048] To a 400 ml glass bottle, added in order: (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1.35g of Triton™- 770, (3) 1.64g of itaconic acid, (4) 9.87g 2-chloroethyl acrylate, (5) 70.72g of vinylidene 
chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a 
tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 1 5 minutes at room tern- 
15 perature to remove residual volatile monomers. Average particle size obtained from PCS was 1 03 nm and Tg was 14°C. 

P3 2-ChloroethYl Acrvlate/Vinvlidene Chloride/lt aconic Acid (15/83/2) 

[0049] To a 400 ml glass bottle, added in order: (1) 222. 5g of demineralized water, degassed with nitrogen for 10 
20 minutes, (2) 1.35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 12.33g 2-chloroethyl actylate, (5) 68.25g of vinylidene 
chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a 
tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 1 5 minutes at room tem- 
perature to remove residual volatile monomers. Glass transition temperature was 12°C as measured by DSC, average 
particle size obtained from PCS was 100 nm. 

25 

PA Ethyl Acrvlate/Vinvlidene Chloride/ltaconic Acid (15/83/2) 

[0050] To a 400 ml glass bottle, added in order: (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1.35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 12.33g beta-cyanoethyt acrylate, (5) 68.25g of vinyli- 
30 dene chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put 
in a tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room 
temperature to remove residual volatile monomers. Glass transition temperature was 20°C as measured by DSC. 

P5 Ethvl Acrvlate/Vinvlidene Chloride/ltaconic Acid (18/80/21 

35 

[0051] To a 400 ml glass bottle, added in order: (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1.35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 14.81g beta-cyanoethyt acrylate, (5) 65.78g of vinyli- 
dene chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put 
in a tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room 
40 temperature to remove residual volatile monomers. Glass transition temperature was 22°C as measured by DSC, aver- 
age particle size obtained from PCS was 79 nm. 

PC (AcrvlonitrileA/inYlidene Chi oride/rv Butyl Methacrylate/lta conic Acid (5/8Q/13/?) 

45 [0052] To a one-liter three-neck round-bottom flask equipped with a dry ice condenser and mechanical stirrer were 
added with 304g of deionized water and 2g of Rhodacar M A-246L(Rhone-Poulenc). The system was immersed in a 
35°C bath and purged with nitrogen for 30 minutes. Eight grams of acrylonitrile, 20.8g of n-butytmethacrylate, 3.2g of 
itaconic acid, and 128g of vinylidene chloride, 5.6g of 10% sodium persulfate, 5.6g of 10% sodium metabisulfite, and 
0.43g of 1% ferrous sulfate were charged to the reactor and polymerized at 35 °C for 12 hours. The residual monomers 

so were removed with rotary evaporator. The % solids was 33.2%, Tg was 21 °C as measured by DSC, average particle 
size obtained from PCS was 66 nm. 

P7 n-Butvl MethacrvfateA/invlidene Chloride/ltaconic Acid (15/83/2) 

55 [0053] To a 400 ml glass bottle, added in order (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1.35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 12.33 n-butyl methacrytate, (5) 68.25g of vinylidene 
chloride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a 
tumbler bath at 30°C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room tem- 



9 



EP 1 069 471 A1 



perature to remove residual volatile monomers. Glass transition temperature was 1 1°C as measured by DSC, average 
particle size obtained from PCS was 138 nm. 

P8 n-Butyl Methacrvlate/Vinvlidene Chloride/ Itaconic Acid (10/88/2 ) 

5 

[0054] To a 400 ml glass bottle, added in order: (1) 222.5g of demoralized water, degassed with nitrogen for 10 
minutes, (2) 1 .35g of Triton™-770, (3) 1.64g of itaconic acid, (4) 8.22 n-butyl methacrylate, (5) 72.36g of vinylidene chlo- 
ride, (6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a tum- 
bler bath at 30 °C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room 
10 temperature to remove residual volatile monomers. Glass transition temperature was 1 2°C as measured by DSC, aver- 
age particle size obtained from PCS was 82 nm. 

P9 Ethvl Acrvlate/Vinvtidene Chloride/I taconic Acid (10/88/2) 

15 [0055] To a 20-gallon, stainless-steel reactor added 44 kg of demineralized water. The system was purged for 15- 
30 minutes with nitrogen. The temperature was set at 15°C and the stirrer was set at 150 RPM. The following were 
added to the reactor in order: 104.6g potassium metabisulfite dissolved in 500 ml demineralized water, 421 .9g itaconic 
acid, 2109.5g ethylacrylate, 18.56 kg of vinylidene chloride, 469g of Dowfax ™ 2EP rinsed in with 1 kg demineralized 
water, and 104.6g potassium persulfate dissolved in 1.5 kg demineralized water. The reactor port and the vent were 

20 closed. The reactor was pressurized to 2 psi with nitrogen. The internal temperature was set to 40 °C, and held there 
for 16-20 hours. The product was then cooled to 20 °C, and the vacuum was broken with nitrogen. The product was 
filtered through cheesecloth. Glass transition temperature was 9°C as measured by DSC, average particle size 
obtained from PCS was 77 nm. 

25 P1 0 Ethvl AcrylateA/invlidene Chloride/ltaconic Acid ( 1 2/86/2) 

[0056] To a 400 ml glass bottle, added in order: (i) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1 .35g of Triton™-770, (3) 1 .64g of itaconic acid, (4) 9.87g of ethyl acrylate, (5) 70.72g of vinylidene chloride, 
(6) 0.204g of potassium metabisulfate, and (7) 0.1 02g sodium persulfate. The bottle was sealed and put in a tumbler 
so bath at 30°C for 1 6-20 hours. The polymerized mixture was stripped under vacuum for 1 5 minutes at room temperature 
to remove residual volatile monomers. Glass transition temperature was 11 °C as measured by DSC, average particle 
size obtained from PCS was 97 nm. 

P1 1 Ethvl Acrvlate/Vinvlid ene Chloride/ltaconic Acid ( 1 5/83/2) 

35 

[0057] To a 400 ml glass bottle, added in order: (1) 222.5g of demineralized water, degassed with nitrogen for 10 
minutes, (2) 1 .35g of Triton™-770, (3) 1 .64g of itaconic acid, (4) 1 2.33g of ethyl acrylate, (5) 68.25g of vinylidene chlo- 
ride, (6) 0.204g of potassium metabisulfate, and (7) 0. 1 02g sodium persulfate. The bottle was sealed and put in a tum- 
bler bath at 30 °C for 16-20 hours. The polymerized mixture was stripped under vacuum for 15 minutes at room 
40 temperature to remove residual volatile monomers. Glass transition temperature was 14°C as measured by DSC, aver- 
age particle size obtained from PCS was 113 nm. 

P12 Ethvl Acrvlate/Vinvlidene Chloride/Hvdroxvethvl Acrvlate (8/88/4) 

45 [0058] To a 250-mI three-neck round-bottom flask equipped with a dry ice condenser and mechanical stirrer were 
added 68.2g of deionized water and 1.02g of Triton™770. The system was immersed in a 35°C bath and purged with 
nitrogen for 30 minutes. 1 .22g of hydroxyethylacrylate, 2.45g of ethylacrylate, 26.9g of vinylidene chloride, 1 .5g of 10% 
potassium persulfate, and 1.5g of 10% potassium metabisulfite were charged to the reactor and polymerized at 35°C 
for 1 2 hours. The residual monomers were removed with a rotary evaporator. The % solids was 28.5%, particle size was 

so 85.4nm and Tg was 1 0°C. 

P13 Ethvl AcrvlateA/inyHdene Chloride/Hydroxvethvl Acrvlate (10/85/5) 

[0059] To a 20-ounce polyethylene bottle was added 341g of demineralized water. The water was purged for 15-20 
55 minutes with nitrogen. The following were added to the reactor in order: 5.10g 30% Triton ™770, 7.645g hydroxyethyl 
acrylate, 15.29g ethylacrylate, 130.0g vinylidene chloride, 0.7586g potassium metabisulfite, and 0.3794g potassium 
persulfate. The bottle was capped and placed in a tumbler bath at 40°C, and held there for 16-20 hours. The product 
was then removed from the bath, and cooled to 20°C. The product was filtered through cheesecloth. Glass transition 
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temperature was 9°C as measured by DSC, average particle size obtained from PCS was 88 nm. 
P14 Ethvt Acrvlate/Vin vlidene Chloride/Hvdroxvethvt Acrvtate (6/90741 

5 [0060] To a 20-ounce polyethylene bottle was added 34 1 g of demineralized water. The water was purged for 1 5-20 
minutes with nitrogen. The following were added to the reactor in order: 5.10 30% Triton ™770, 6.1 2g hydroxyethyl acr- 
ytate, 9.18g ethylacrylate, 137.64g vinylidene chloride, 0.7586g potassium metabisutfite, and 0.3794g potassium per- 
sulfate. The bottle was capped and placed in a tumbler bath at 40°C, and held there for 16-20 hours. The product was 
then removed from the bath, and cooled to 20°C. The product was filtered through cheesecloth. Glass transition tem- 

10 perature was 12°C as measured by DSC, average particle size obtained from PCS was 90 nm. 

Wax-1 

[0061] Jonwax™26, an aqueous dispersion of high density polyethylene wax particles, was purchased from SC 
15 Johnson at 25 % solids and used as received. The melting point of this wax was 130°C and the average particle size 
was 58 nm. 

Wax-2 

20 [0062] ME39235, an aqueous dispersion of high density polyethylene wax particles, was purchased Michelman at 
35 % solids and used as received. The melting point of this wax was 129°C and the average particle size was 53 nm. 

Wax-3 

25 [0063] ML160, an aqueous dispersion of carnauba wax particles, was purchased Michelman at 25 % solids and 
used as received. The melting point of this wax was 88°C and the average particle size was 109 nm. 

Sample Preparation: 

30 [0064] Kodak Edge 7 EktacoJor™paper was exposed with a step tablet wedge to three different colors (red, green 
and blue) on a Kodak Automatic 312 Color Printer and processed by HOPE 3026 processor using RA-4 chemicals to 
provide cyan, magenta and yellow colors. 

[0065] All samples were prepared by coating aqueous colloidal dispersions on the exposed/processed Kodak Edge 
7 Ektacolor ™ paper described above at 3.0 cc/sq.ft. with a dryer temperature of 140F to simulate the photofinishing 
35 process. Surfactant FT-248 (available from Bayer) was used at the dry lay downs of 2 mg per square foot respectively 
in all formulations to control the surface tension of the coating fluid. Waxes were used in formulations to control the fric- 
tion characteristics of the protective overcoat surface. 

[0066] Examples on a porous type of ink-jet receiver were prepared by methods similar to those used for color pho- 
tographic paper, to apply coatings to Konica QP™ receiver imaged using an Epson 740 ™ ink-jet printer and Epson inks. 
40 Examples on a continuous gelatin-based ink-jet receiver were prepared by methods similar to those used for color pho- 
tographic paper, to apply coatings to receiver imaged using a Hewlett-Packard Photosmart™ ink-jet printer and Pho- 
toSmart™ inks. 

Sample Testing: 

45 

Test for Water Resistance 

[0067] Ponceau Red dye is known to stain gelatin through ionic interaction. Ponceau red dye solution was prepared 
by dissolving 1 gram of dye in 1000 grams mixture of acetic acid and water (5 parts: 95 parts). Samples were soaked 
so in the dye solution for 5 minutes followed by a 30-second water rinse to removed excess dye solution on the coating 
surface, then air dried. A sample with a good water-resistant, protective layer does not change in appearance by this 
test. Samples showed very dense red color if there was no protective overcoat applied to the surface or the formulation 
did not form a protective overcoat layer to provide the water resistance property. 

55 Test for Durability on Wet Wiping 

[0068] An approximately 1 cm-diameter Ponceau Red dye solution was placed on the sample surface for 10 min- 
utes. The liquid was then wiped up with Sturdi- Wipes paper towel with approx. 1 000 grams weight applied on it Several 
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phenomena were often observed. 

A: no mark of surface scratches was observed. 
B: very mild scratches on the protective overcoat layer were observed. 
5 C: very severe scratches on the protective overcoat layer were observed. 

D: protective overcoat layer was removed by wiping and Ponceau red dye penetrated into image layers to give a 
red mark. 

[0069] A visual observation was recorded. "A" is most desirable and "B" is acceptable. A result of "C" or "D" is not 
10 acceptable at all. 

Test for Dry Scratch Resistance 

[0070] Each sample was rubbed with a dry paper towel for 40 passes under a pressure of 0.75 psi (500 grams over 
15 a 1.375 inch-diameter area). The scratches generated by the rubbing test were rated according to the description 
below. Ratings higher than 5 are desirable. 
[0071] Scratch Resistance Ratings: 

0. Totally abraded/worn 

20 1 . Dense scratches with associated haze band 

2. Numerous scratches with associated haze band 

3. Few scratches with associated haze band 

4. Dense, heavy scratches 

5. Numerous, heavy scratches 
25 6. Few, heavy scratches 

7. Dense, heavy scratches 

8. Numerous, light scratches 

9. Few, light scratches 

10. No visible damage 

30 

Test for Thermal Blocking 

[0072] 3.5x4 sq. in. samples were preconditioned in 50%RH/60 °C for 1 hour, then placed face-to-face (the over- 
coat layer of one sample being in contact with the same overcoat of the other sample) in 50%RH/60 °C condition for 
35 additional 6 hours with 1 000 grams weight placed on top of the samples. The samples were pulled apart and evaluated 
according to the following scale: 

10. no adhesion, no tack 
9. very slight tack (aural observation) 
40 8. slight tack (aural observation) 

7. slight picking (visual observation) 

6. moderate picking 
5. significant picking 

4. 0-25% coating removal 
45 3. 25-50% coating removal 
2. 50-75% coating removal 

1. 100% coating removal (i.e. complete failure) 

[0073] A ranking of 10 is most desirable, a ranking of 7 to 9 is also acceptable. 

50 

Test for Fingerprint Resistance 

[0074] Thermaderm, a specially formulated mixture (see preparation below) to mimic fingerprint oil, was applied to 
the surface of the protective overcoat by smearing with a finger at approx. 1mg thermaderm over an area of 1 sq.cm. 
55 The sample was left for 24 hours in room condition (often 70F/50%RH) and then wiped with cotton cloth to clean up the 
surface. The test area was ranked according to the following phenomenon. 

A: no mark of fingerprints was observed. 
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B: very mild/faint fingerprints on the protective overcoat layer was observed. 

C: very obvious fingerprint mark by Thermaderm on the protective overcoat layer was observed. 

D: protective overcoat layer was removed on wiping. 

5 [0075] A ranking of "A" is most desirable, "B" is acceptable, "C" and "D" are not acceptable at all. 

Thermaderm formulation- 

[0076] 

10 



Non-aqueous Phase 


Corn oil 


78 96 orams 


Mineral nil 


OR OR nramc 


Glvrprin 

v^i i y v^vjj ii i 




Stearyl alcohol 


1 5 79 aram<> 


Oleic acid 


63.16 grams 


Sorbitan monooleate 


21.05 grams 


Cetyl palmitate 


6.32 grams 


Oleyl alcohol 


6.32 grams 


Stearic acid 


31.58 grams 


Lexemul AR 


47.36 grams 


Cholesterol 


9.47 grams 


Methylparaben 


4.21 grams 


Butyl paraben 


3.16 grams 


Butylated hydroxytoluene 


0.21 grams 


Butylated hydroxyanisole 


0.21 grams 


Vitamin E acetate 


0.13 grams 


Cetyl alcohol 


15.79 grams 


Squalene 


15.79 grams 


Aqueous Phase 


Pegosperse 1750 MS-K 


31 .58 grams 


Distilled water 


571.01 grams 



1 Ingredients were added in the order listed. The corn oil was carefully heated using a warm water bath to aid in 
the dissolution of the non-aqueous phase. 

2. Aqueous phase was warmed to aid in the dissolution of the Pegosperse. 

3. Aqueous phase was quickly added to the non-aqueous phase with vigorous agitation. 

The resultant suspension was then partially emulsified with an air powered Polytron™ for approximately 5 min- 
utes. 

4. Complete emulsification was accomplished by processing through a rrecrofluidizer. 

5. After preparation store material in tightly sealed container. Keep frozen, removing a small quantity from jar as 
needed. 
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Example 1 

[0077] A series of samples were prepared with the protective overcoat formulation described in Table 1 . Samples 
PP1 through PP24 used photographic paper, and samples U-25 through IJ-28 used ink-jet receiver material. 

5 

Table 1 



Sample 
ID 


Description 


Overcoat 

Composition 

(@ 


Water 
Resistance 


Wet Wipe 
Durability 


Dry 

Scratch 

Durability 


Fingerprint 
Resistance 


Thermal 
Blocking 


PP-1 


Edge 7 
without 
inventive 
overcoat 


None 


No 


Very poor 




C 


10 


PP-2 


similar to 
examples 
shown in 
US Pat No. 
5,376,434 


CI @ 78 
C2@26 
C3@156 
Wax-I @ 39 


Yes 


A 


8 


D 


Q 

IS 


PP-3 


similar to 
examples 
shown in 
USPatNo. 
5,376,434 


C4@ 180 
C5@80 
Wax- 1 @ 39 


Yes 


A 


8 


C 


7 


PP-4 


similar to 
examples 
shown m 
US PatNo. 


Co @ 130 
C2@130 
wax- 1 (gj J? 


Yes 




R 
o 


c 


g 


PP-5 


example in 
09/136,375 


C7@130 
PB rift 130 
Wax-l @ 39 


Yes 


A 


8 


A 


4 


















PP-6 


example in 
US SN 
09/136,375 


C9@130 
C10 Cob 130 

vi* \jy 

Wax-1 @ 39 


Yes 


A 


7 


B 


4 


PP-7 


exantnle in 

vA flit 1 Jil V UU 

USSN 
09/136^75 


Cll <2) 130 
C10 @ 130 
Wax-2 @ 39 


Yes 


A 


8 


B 


6 


PP-8 


Invention 


PI @ 260 
Wax-2 @ 39 


Yes 


B 


8 


A 


9 


PP-9 


Invention 


P2@260 
Wax-2 @ 39 


Yes 


A 


7 


A 


8 


PP-10 


Invention 


P3@260 
Wax-2 @ 39 


Yes 


B 


9 


A 


9 


PP-II 


Invention 


P4@260 
Wax-2 @ 39 


Yes 


B 


8 


A 


9 


PP-12 


Invention 


P5@260 
Wax-2 @ 39 


Yes 


A 


8 


A 


8 


PP-13 


Invention 


P6@200 
Wax-1@39 


Yes 


B 


9 


A 


7 


PP-14 


Invention 


P7@200 
Wax-1 @ 39 


Yes 


A 


9 


A 


10 


PP-15 


Invention 


P8@200 
Wax-1 @ 39 


Yes 


A 


9 


A 


9 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



Sample 
ID 


Description 


Overcoat 
Composition 

(@ 

mg/sq.ft) 


Water 
Resistance 


Wet Wipe 
Durability 


Dry 

Scratch 
Durability 


Fingerprint 
Resistance 


Thermal 
Blocking 


PP-16 


Invention 


P9@200 
Wax-1 @ 10 
wax-3 iu 


Yes 


A 


5 


A 


10 


PP-17 


Invention 


P10@260 
Wax-1 @ 10 
wax- J (fl^ iu 


Yes 


A 


9 


A 


9 


PP-18 


Invention 


PU @200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


5 


A 


10 


PP-19 


Invention 


P12@200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


5 


A 


10 


PP-20 


Invention 


P13@200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


4 


A 


10 


PP-21 


Invention 


P14@200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


6 


A 


9 


PP-22 


comparison 


C12 @ 200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


6 


B 


6 


PP-23 


comparison 


C13@200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


5 


B 


6 


PP-24 


comparison 


C14@200 
Wax-1 @ 10 
Wax-3 @ 10 


Yes 


A 


5 


B | 


6 


U-25 


porous ink- 
jet receiver 
without 
inventive 
overcoat 


none 


No 


B/C 


8 


C 


N.A. 


U-26 


porous ink- 
jet receiver 
with inven- 
tive over- 
coat 


P9@200 
Wax-1 at 10 
Wax-2@ 10 


Yes 


A 


9 


A 


N.A. 


U-27 


gelatin- 
based ink- 
jet receiver 
without 
inventive 
overcoat 


none 


No 


Very Poor 


Very Poor 


C 


N.A. 


U-28 


gelatin- 
based ink- 
jet receiver 
with inven- 
tive over- 
coat 


P9@200 
Wax-1 at 10 
Wax-2 @ 10 


Yes 


B 


4 


A 


N. A. 
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[0078] As presented in Table 1 , sample PP-1 is the Edge 7 sample without a latex overcoat, and therefore does not 
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possess water resistance property, nor fingerprint resistance. 

[0079] Samples PP-2 to PP-4 are similar to examples demonstrated in U.S. Pat. No. 5,376,434, which consists of 
at least two latices in the overcoat composition, one having Tg below 30 °C and one having Tg above 80 °C. The intro- 
duction of the high Tg latex was needed to avoid the tackiness in high temperature condition.. However, none of them 

5 has desirable fingerprint resistance property due to the lack of vinylidene chloride comonomers in the composition. 
[0080] Samples PP-5 to PP-7 were the reproduction of examples from USSN 09/1 36,375. C7 and C9 are vinylidene 
chloride copolymers having Tg higher than 30°C, therefore required a second, lower Tg latex in the overcoat composi- 
tion in order to form a continuous film for water resistance. Even though these materials were designed to have satis- 
factory fingerprint resistance, their thermal Mocking resistance was poor as shown by the low ranking in thermal 

10 blocking. This invention can be clearly demonstrated by samples PP-8 through PP-21, where only one latex was 
needed in the overcoat composition. All latices consisted of 75% to 95% by weight of vinylidene chloride comonomer 
in the polymer composition. These samples all possessed superior fingerprint resistance property and thermal blocking 
resistance. In addition, they retained water resistance and scratch resistance properties most desirable for print protec- 
tion. 

15 [0081] Samples PP-22 to PP-24 were also prepared from vinylidene chloride copolymer latices, however, the vinyli- 
dene chloride was less than 75% by weight in polymer composition. It is shown in the results that these samples were 
less resistant to fingerprint damage, and tackier in the high temperature condition such as 60°C and 50% RH, than 
those samples of the present invention. 

[0082] Samples IJ-26 and IJ-28 demonstrated improvements in water resistance, wet and dry durability, and finger- 
20 print resistance in comparison to unprotected ink-jet imaging materials IJ-25 and IJ-27, respectively. 

Example 2 

[0083] Two different photographic papers listed below were used to prepare samples of this invention. 

25 

(1) Kodak Ektacolor Edge 7 

(2) experimental photographic paper 

[0084] Experimental photographic paper A was prepared by coating blue-light sensitive layer, intertayer, green-light 
30 sensitive layer, intertayer, red-light sensitive layer, UV layer and overcoat simultaneously utilizing curtain coating on pol- 
yethylene laminated photographic paper support. Coupler dispersions were emulsified by methods well known to the 
art. The components in each individual layer are described below. 

Blue Sensitive Emulsion (Blue EM-1) 

35 

[0085] A high chloride silver halide emulsion is precipitated by adding approximately equimolar silver nitrate and 
sodium chloride solutions into a well stirred reactor containing glutaryldiaminophenyldisulfide, gelatin peptizer and 
thioether ripener. Cesium pentachloronitrosylosmate(ll) dopant is added during the silver halide grain formation for 
most of the precipitation, followed by the addition of potassium hexacyanoruthenate(ll), potassium (5-methylthiazole)- 
40 pentachloroiridate, a small amount of Kl solution, and shelling without any dopant. The resultant emulsion contains 
cubic shaped grains having edge length of 0.6micrometers. The emulsion is optimally sensitized by the addition of a 
colloidal suspension of aurous sulfide and heat ramped to 60°C during which time blue sensitizing dye BSD-4, potas- 
sium hexchloroiridate, Lippmann bromide and 1-(3-acetamidophenyl)-5-mercaptotetrazole were added. 

45 Green Sensitive Emulsion (Green EM-1) 

[0086] A high chloride silver halide emulsion is precipitated by adding approximately equimolar silver nitrate and 
sodium chloride solutions into a well stirred reactor containing, gelatin peptizer and thioether ripener. Cesium pen- 
tachloronitrosylosmate(ll) dopant is added during the silver halide grain formation for most of the precipitation, followed 
so by the addition of potassium (5-methylthiazole)-pentachloroiridate. The resultant emulsion contains cubic shaped 
grains of 0.3micrometers in edge length size. The emulsion is optimally sensitized by the addition of glutaryldiami- 
nophenyldisulfide, a colloidal suspension of aurous sulfide and heat ramped to 55°C during which time potassium hex- 
achloroiridate doped Lippmann bromide, a liquid crystalline suspension of green sensitizing dye GSD-1, and 1-(3- 
acetamidophenyl)-5-mercaptotetrazole were added. 

55 

Red Sensitive Emulsion (Red EM-1) 

[0087] A high chloride silver halide emulsion is precipitated by adding approximately equimolar silver nitrate and 
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sodium chloride solutions into a well stirred reactor containing gelatin peptizer and thioether ripener. During the silver 
halide grain formation, potassium hexacyanoruthenate(ll) and potassium (5-methylthiazole)-pentachloroiridate are 
added. The resultant emulsion contains cubic shaped grains of 0.4micrometers in edge length size. The emulsion is 
optimally sensitized by the addition of glutaryldiaminophenyldisulfide, sodium thiosulfate, tripotassium bis {2-[3-(2-sul- 
fobenzamido)phenyl]-mercaptotetrazole} gold(l) and heat ramped to 64°C during which time 1-(3-acetamidophenyl)-5- 
mercaptotetrazole, potassium hexachloroiridate, and potassium bromide are added. The emulsion is then cooled to 
40°C, pH adjusted to 6.0 and red sensitizing dye RSD-1 is added. 



Table 2 



Layer 


Item 


Laydown (mg/ft 2 ) 


Layer 1 


Blue Sensitive Layer 






Gelatin 


122.0 




Blue sensitive silver (Blue EM-1) 


22.29 




Y-4 


38.49 




ST-23 


44.98 




Tributyl Citrate 


20.24 




ST-24 


11.25 
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Layer 


Item 


Laydown (mg/ft 2 ) 




ST-16 


0.883 




Sodium Phenylmercaptotetrazole 


0.009 




Piperidino hexose reductone 


0.2229 




5-chloro-2-methyl-4-isothiazolin-3-one/2- 
methyM-isothiazolin-3-one(3/l ) 


0.019 




SF-1 


3.40 




Potassium chloride 


1.895 




Dye-1 


1.375 


Layer 2 


Interlayer 






Gelatin 


69.97 






9.996 




S-4 


18.29 




5-chloro-2-methyM4sotMazolin-3-one/2- 
methyl-4-isothiazolin-3-one(3/l ) 


0.009 




Catechol disulfonate 


3.001 




SF-1 


0.753 


Layer 3 


Green Sensitive Layer 






Gelatin 


110.96 




Green sensitive silver (Green EM-1) 


9.392 




M^t 


19.29 




Olcyl Alcohol 


20.20 




S-4 


10.40 




ST-21 


3.698 




ST-22 


26.39 




Dye-2 


0.678 




5-chloro-2-methyl-4-isothiazolin-3-one/2- 
methyl-4-isothiazolin-3-one(3/l) 


0.009 




SF-1 


2.192 




Potassium chloride 


1.895 




Sodium Phenylmercaptotetrazole 


0.065 


Layer 4 


M/C Interlayer 






Gelatin 


69.97 




ST-4 


9.996 




S-4 


18.29 




Acrylamide/t-Butylacrylamide sulfonate 
copolymer 


5.026 




Bis-vinylsulfonylmethane 


12.91 




3,5-Dinitrobenzoic acid 


0.009 
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Layer 


Item 


Laydown (mg/ft 2 ) 




Citric acid 


0.065 




Catechol disulfonate 


3.001 




5-chloro-2-methyl-4-isothiazolin-3-one/2- 
methyl-4-isothiazolin-3-one(3/ 1 ) 


0.009 










\jviaiui 


\ok Of; 




RpH ^pncirivp ctlwr fR^H PX/T 1\ 

aVCU L>CLL>1UVC MIYvI ^XvCU ClVl- 1 } 


I /.'ti' 




IC-35 


21.59 






2.39/ 




T TV/ 1 

UV-I 


32.99 




Dibutyl sebacate 


40.49 




S-6 


13.50 




Dye-3 


2.127 




Potassium p-toluenethiosulfonate 


0.242 




5-chlon>-2-methyl-4-isothiazolin-3-one/2- 
methy I-4-isothiazolin-3-one(3/ 1 ) 


0.009 




Sodium Phenylmercaptotetrazole 


0.046 




SF-1 


4.868 


Layer 6 


UV Overcoat 






Gelatin 


76.47 




UV-2 


3.298 




UV-1 


18.896 




SIM 


6.085 




SF-1 


1.162 | 




S-6 


7.404 




5-chloro-2-metbyl-4-isothiazolin-3-one/2- 
metny 1-4-isothi azol in-3 -one(3/ 1 ) 


0.009 


Layer 7 


soc 






Gelatin 


59.98 




Ludox AM™ (colloidal silica) 


14.99 




Polydimethylsiloxane (DC200 ™ ) 


1.877 




5-cMoir>2-memy l-4-isothiazolin-3 -onc/2- 
methyl-4-isomiazoIin-3-onc(3/l) 


0.009 




SF-2 


0.297 




Tergitol 15-S-5™ (surfactant) 


0.186 




SF-1 


0.753 




Aerosol OT™ (surfactant) 


0.269 
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IC-35 



IC-36 



M-4 



Y-4 
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SO^R 




ST-16 



c 16 H 33~ n 



X OH 



ST-4 



ST-21 



C 13 H 25 n 



ST-22 



d^NHBu-t d^OBu 



ST-23 



n:m 1:1, MW = 75,000 -100,000 



UV-1 



SF-1 



i OH 

1 




ST-24 



UV-2 



C7 3 - (CPjJ^SOjNa SF . 2 



S-4 = Diundecyl pfathalate 



S-6 = Tris(2-«thyIhexyl)phosphate 



21 



EP 1 069 471 A1 




BSD-4 



GSD-1 



RSD-1 • 



(CHz)3S0 3 - ^ 




DYE-1 




DYE-2 




DYE-3 



[0088] The overcoat formula exemplified by Sample 16 in Table 1 was coated on each of the two papers, and the 
results are shown in Table 3. 
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Table 3 



5 


Sample ID 


Description 


Overcoat 
Composi- 
tion 
(@mg/sq.ft) 


Water 
Resistance 


Wet Wipe 
Durability 


Dry 
Scratch 
Durability 


Fingerprint 
Resistance 


Thermal 
Blocking 


10 


2.1 


Edge 7 with- 
out latex 
overcoat 


None 


No 


Very poor 


4 


C 


10 


15 


2.2 


Edge 7 with 

inventive 

overcoat 


P9 @ 200 

Wax-1 @ 
iu 

Wax-3@ 
10 


Yes 


A 


5 


A 


10 


20 


2.3 


Experimen- 
tal photo- 
graphic 
paper A 
without latex 
overcoat 


None 


No 


Very poor 


4 


C 


10 


25 
30 


2.4 


Experimen- 
tal photo- 
graphic 
paper A with 
inventive 
overcoat 


P9 @ 200 

Wax-1 @ 
10 

Wax-3@ 
10 


Yes 


A 


5 


A 


10 



[0089] It is evident from Table 3 that the overcoats of this invention applied to experimental paper A provide excel- 
lent water resistance, fingerprint resistance and durability without compromising the blocking resistance at high temper- 
35 ature. 

Example 3 

[0090] Two different photographic papers listed below were used to prepare samples of this invention. 

40 

(1) experimental photographic paper B 

(2) experimental photographic paper C 

[0091] Experimental photographic paper B was prepared identical to Kodak Ektacolor Edge™ 7 in image layers, 
45 except the paper support used was biaxially oriented support including a paper base and a biaxially oriented polypro- 
pylene sheet laminated to both sides of the paper base. 

[0092] Experimental photographic paper C was prepared identical to experimental photographic paper A in image 
layers, except the paper support used was biaxially oriented support including a paper base and a biaxially oriented 
polypropylene sheet laminated to both sides of the paper base. 
50 [0093] The overcoat formula exemplified by Sample 16 in Table 1 was coated on each of the two papers, and the 
results are shown in Table 4. 



55 
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Table 4 



10 



15 



20 



25 



30 



35 



Sample ID 


Description 


Overcoat 
Composi- 
tion 
(@mg/sq.ft. 
) 


Water 
Resistance 


Wet Wipe 
Durability 


Dry 
Scratch 
Durability 


Fingerprint 
Resistance 


Thermal 
Blocking 


3.1 


Experimen- 
tal photo- 
graphic 
paper B 
without 
latex over- 
coat 


None 


No 


Very poor 


4 


C 


10 


3.2 


Experimen- 
tal photo- 
graphic 

nanpr R with 
yja\J\>i u Willi 

inventive 
overcoat 


P9 @ 200 

Wax-1 @ 
10 

Wax-3 @ 
10 


Yes 


A 


5 


A 


10 


3.3 


Experimen- 
tal photo- 
graphic 
paper C 
without 
latex over- 
coat 


None 


No 


Very poor 


4 


C 


10 


3.4 


Experimen- 
tal photo- 
graphic 
paper C with 
inventive 
overcoat 


P9 @200 

Wax-1 @ 
10 

Wax-3 @ 
10 


Yes 


A 


5 


A 


10 



[0094] It is evident from Table 4 that the overcoats o f this invention applied to either experimental paper B or exper- 
40 imental paper C also provide excellent water resistance, fingerprint resistance and durability without compromising the 
blocking resistance at high temperature. 

Claims 

45 1 . A coating composition comprising a water insoluble polymer having a Tg equal to or less than 30 °C and comprising 
75 to 100 weight percent of the monomer having the following formula (1): 



50 



X Y 

x 

Y Y 



(1) 



55 wherein: X is selected from the group consisting of CI, F or CN, and Y is each independently selected from the 
group consisting of H, CI, F, CN, CF 3 , CH 3 , C 2 H 6 , n-C 3 H 7> iso-C 3 H 7 , n-C 4 H 9 , n-C 5 H 11> n-C 6 H 13> OCH 3 , OC 2 H 5 , 
phenyl, C 6 F 5 , C 6 CI 5 , CH 2 CI, CH 2 F, C^Fg, n-C 3 F 7 , iso-C 3 F 7 , OCF 3 , OC 2 F 5 , OC 3 F 7 , C(CF 3 ) 3 , CH 2 (CF 3 ), CH(CF 3 ) 2 , 
COCF 3 , COC 2 F 5 , COCH 3 , COC 2 H 6 . 
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2. The coating composition of claim 1 wherein the polymer comprises 80-95 weight percent of the monomer repre- 
sented in formula (1). 

3. An image recording element comprising: 

5 

a support; 

at least one image recording layer superposed on the support; and 

an overcoat layer overlying the at least one image recording layer, said overcoat layer comprising the coating 
composition of claim 1 . 

10 

4. The image recording element of claim 3 wherein the element is an imaged silver-based photographic element hav- 
ing at least one light sensitive silver-based emulsion layer. 

5. The image recording element of claim 3 wherein the element is an imaged ink-jet receiving element having at least 
15 one ink-receptive layer. 

6. The imaged element of claim 3 wherein the support is transparent. 

7. The imaged element of claim 3 wherein the support is reflective. 

20 

8. An image recording element having a protective overcoat thereon, the protective overcoat formed by the steps 
comprising; 

providing an image recording element; and 
25 applying an aqueous coating comprising a colloidal dispersion of a water insoluble polymer having a Tg equal 

to or less than 30 °C and comprising 75 to 100 weight percent of the monomer having the following formula (1): 




35 wherein: X is selected from the group consisting of -CI, -F, or -CN, and Y is each independently selected from 

the group consisting of H, CI, F, CN, CF 3 , CH 3> C 2 H 5 , n-C 3 H 7 , iso-C 3 H 7 , n-C 4 H 9l n-C 5 H 1v n-C 6 H 13 , OCH 3 , 
OC 2 H 5 , phenyl, C^Fg, C 6 C1 6 , CH 2 CI, CH 2 F, CI, F, CN, CF 3 , C 2 F 5 , n-C 3 F 7 , iso- C 3 F 7 OCF 3 , OC 2 F 5 , OC 3 F 7 , 
C(CF3) 3 , CH^CF^, CH(CF 3 ) 2 , COCF 3 , COC 2 F 5 , COCH 3 , COC 2 H 5 ; and drying the aqueous coating to pro- 
vide an image recording element having a protective overcoat. 

40 

9. The coating composition of claim 1 wherein the water insoluble polymer contains polymer particles with an average 
particle size of 20 to 250 nm. 

10. The imaged element of claim 8 wherein the aqueous coating has a solids concentration of from 1 to 50 percent. 

45 



50 



55 



25 



EP 1 069 471 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appllostlon Numb©? 

EP 00 20 2317 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int.CLT) 



P.X 



D.P, 
X 



EP 0 981 071 A (EASTMAN KODAK COMPANY) 
23 February 2000 (2000-02-23) 

* page 2, line 5 - line 7 * 

* page 3, line 36 - line 39 * 

* page 4, line 48 - line 49 * 

* table 1, polymers P5, P8 - P12 * 

* example 1, samples Invention 2-9 * 

* claims 1-10 * 

& US 5 952 130 A (YAU ET At) 

14 September 1999 (1999-09-14) 

EP 0 915 372 A (EASTMAN KODAK COMPANY) 
12 May 1999 (1999-05-12) 

* page 3, line 19 - Une 22 * 

* page 4, Une 9 - line 19 * 

* table 1, polymer HI * 

* example 1, samples 20-22 

* claims 1-10 * 

EP 0 206 295 A (AIR PRODUCTS AND 

CHEMICALS, INC.) 

30 December 1986 (1986-12-30) 

* page 1, Une 6 - Une 7 * 

* page 4, line 2 - Une 10 * 

* page 5, Une 6 - Une 22 * 

* example 1, runs 1-6, 10-16, 19, 22, 23, 
25 * 

* claims 1,2,12,13,20,23,26,29 * 

EP 0 302 938 A (T0YO SEIKAN KAISHA, LTD-) 

15 February 1989 (1989-02-15) 

* page 1, Une 7 - Une 14 * 

* page 2, Une 24 - page 3, Une 1 + 

* page 4, Une 33 - page &, Une 34 * 

* page 9, line 31 - line 33 * 

* table 2, latfces A-D * 

* claims 1,4,6 * 



1-4,6-10 



G03C1/76 

603CU/08 

B41M5/00 

C09D127/00 

C09D133/18 



1-4,6-10 



1-4,6-10 



1,2 



TECHNICAL FIELDS 
SEARCHED (M.CL7) 



603C 
B41M 
C090 



1,2 



The present search report has been drawn up for all claims 



Plecaof 

MUNICH 



Dstt of oorreateon of 9w cMich 

20 October 2000 



Binder, R 



CATEGORY Of CITED DOCUMENTS 

X : parttrttar* roawant I titan aiona 

Y : pwttoutarN retevarrt f combined wfcft another 

document of the tarn* category 
A : technologic*! background 
O " non— wfKtwi d tedoow 
P r ItOfuxdiiH docurnort 



T : theory or prtnc$J* underlying the invention 
E : eerier patent document, but pifcftahed on, or 

after the rwng date 
D ! document cited In tho applica ti on 
L '. documant cited for other reeeone 

& : marrfcer of ma eame pater* famty, correepondlng 
documant 



26 



EP 1 069 471 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 20 2317 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION pnt.q.7) 



US 4 543 387 A (PADGET ET AL) 
24 September 1985 (1985-09-24) 

* column 1, line 5 - line 7 * 

* column 1, line 40 - line 44 * 

* column 2, line 25 - line 47 * 

* column 4, line 51 - line 68 * 

* examples C5-C8,9-25 * 

* claims 1,16-18 * 

DATABASE WPI 

Section Ch, Week 198646 

Derwent Publications Ltd., London, GB; 

Class A14, AN 1986-300792 

XP002150658 

-& JP 61 221253 A (T0A G0SEI CHEM I NO LTD) 
, 1 October 1986 (1986-10-01) 

* abstract * 

* page 6, table 1, polymers CI, C3, C4 * 

* page 6, table 3, compositions 1,2,4-6,9 



1,2 



1,2 



TECHNICAL FIELDS 
SEARCHED (InLCLT) 



The present search report has been drawn up tor aft claims 



Ptoeof 

MUNICH 



20 October 2000 



Binder, R 



CATEGORY OF CITED DOCUMENTS 

X : pvtkxMmrtf m*vmr* rtxfcan alarm 

Y : peitfeutany rthwtnt I conttnedwtth rother 

document of ftm urn* c*t*goiy 
A ; **c** i * <| oflfrMf txcfcyound 
O* I'urtHwlSsn dtedomt 
P: 



T : theory or pikx\i» underlying the bweflOon 
E : eorflor paJsnt document but puPfahed on, of 

After Ml 6Btiq dcte 
D i document cited in (he *pfrfv*^w<^i 
t : documsot cfted (or other reaeont 

& : member of the same p«t»nt Unity, corresponding 



27 



EP 1 069 471 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 20 2317 



This annex lists Die patent family members relating to the patent documents citea in me above-mentioned European search report 
Trie members are as contained in me European Patent Office EDP fife on 

The European Patent Office is m no way liable tor these particulars which are merely given for the purpose of Information. 

20-10-2000 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




member(s) 


date 


EP 0981071 


A 


23-02-2000 


US 


5952130 A 


14-09-1999 








JP 2000089412 A 


31-03-2000 


EP 0915372 


A 


12-05-1999 


JP 


11218887 A 


10-08-1999 


EP 0206295 


A 


30-12-1986 


US 


4673702 A 


16-06-1987 








CA 


1284242 A 


14-05-1991 








JP 


62007707 A 


14-01-1987 








US 


4716192 A 


29-12-1987 


EP 0302938 


A 


15-02-1989 


JP 


1023937 A 


26-01-1989 








JP 


1742503 C 


15-03-1993 








JP 


4027098 8 


11-05-1992 








AU 


592487 8 


11-01-1990 








AU 


1134588 A 


10-08-1988 








DE 


3889802 0 


07-07-1994 








0E 


3889802 T 


08-09-1994 








WO 


8805409 A 


28-07-1988 








US 


4919985 A 


24-04-1990 


US 4543387 


A 


24-09-1985 


AT 


35280 T 


15-07-1988 








AU 


564121 8 


30-07-1987 








AU 


2448184 A 


30-08-1984 








BR 


8400751 A 


25-09-1984 








DE 


3472268 0 


28-07-1988 








EP 


0119699 A 


26-09-1984 








ES 


529921 D 


01-12-1985 








ES 


8602879 A 


16-03-1986 








JP 


59157140 A 


06-09-1984 








NZ 


207047 A 


05-12-1986 








ZA 


8400951 A 


26-09-1984 


JP 61221253 


A 


01-10-1986 


NONE 







Si For more details about this arvwx : see Official Journal of the European Patent Office. No. 12/82 



28 



